4 Hunter, 1992; Gripenberg and Roslin, 2007; Polishchuk et al., 2013) . Also, in general, since each 
114
Those studies identified critical processes and key areas that can be directly useful in 
125
foraging strategies to those of other animal predators (Bertrand et al., 2007) .
127
The Northern Humboldt Current System (NHCS) off Peru provides a great opportunity for 128 studying the association between the dynamics of ecosystem components in a bottom-up- 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   5 al., 2013; Pietri et al., 2014) . The resulting environmental scenarios directly determine the extent of 139 the tridimensional anchovy habitat (Bertrand et al., 2004a (Bertrand et al., , 2011 ), which in turn conditions fish 140 availability for the main predators in this system, the fishermen (Bertrand et al., 2008a) . Besides,
141
the NHCS produces more fish per unit area than any other region in the world oceans and sustains 142 the world's largest monospecific fishery (Peruvian anchovy or anchoveta, Engraulis ringens). To 143 cope with the intense climatic variability, the management of the anchovy fishery is adaptive, i.e. 
160
The present work focuses more closely on the coastal processes in the NHCS, and on the 161 spatial response of fishermen to varying environmental and anchovy conditions. In particular, we 162 explore and quantify the associations between the dynamics of three ecosystem compartments: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   6 expected to be the main scale of variability for environmental conditions. We tested for differences For each time-period, we produced a description of the environment as detailed in Table 2 .
194
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242
(the southern region was excluded because of its lesser contribution to the catches and a different 243 management policy). We report in Table 1 the number of fishing trips documented for each time-
244
period.
246
Pre-processing of VMS data was performed as described in Bertrand et al. (2005 Bertrand et al. ( , 2007 
247
and Joo et al. (2011) . We identified positions at sea or at port based on their distance to the 248 nearest port and their speed. We considered each series of consecutive positions at sea as a trip.
249
To select fishing trips only, we excluded trips with a minimum speed greater than 3 knots (indicating 250 the impossibility of fishing activity). To exclude the few trips targeting other pelagic species (e.g. 
307
In addition to Kendall's tau, the overall association between each pair of compartments 
315
We also performed a multiple coinertia analysis (Chessel and Hanafi, 1996) 
349
Since hundreds of fishing trips were comprised in each time-period (Table 1) , we analyzed 350 the temporal evolution of both the median values and the distribution of each Fishermen variable.
351
In order to facilitate visualization, the values associated with the greatest occurrences are shown in 
354
Only Cruising showed significant differences between seasonal modes (p<0.01). Therefore,
355
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Significant correlations between variables and principal components are shown in Table 3 .
366
We also present the scores of each time-period for the first principal components (Fig. 4) 
494
Regarding the associations between ecosystem compartments, the three pairwise 
537
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560
Furthermore, after the first half of the time-series, the scores of the first component of Environment
561
and, to a lesser extent, Anchovy and then Fishermen, showed a weaker variability though
562
continued showing a positive trend (Fig. 4) . For each compartment, the variability -computed as 563 the sum of squared residuals from a fitted linear regression -was greater during the first half of the 564 studied series than after ( led to more diffusive spatial behavior of fishermen (Bertrand et al., 2005 (Bertrand et al., , 2007 . Since anchovy 600 patches were very close to the coast, fishermen did not need to go far to fish, so the average 601 length of the moves was very small. Because fish was very close and highly patchy, only a small 602 proportion of time was spent cruising; most of the time they were searching and fishing (Fig. 3) .
603
That translated into movements composed of a large proportion of small moves (searching 
612
instead moves were about the same length, producing a normally diffusive movement.
613
Nonetheless, fish was close to the coast, so the average length of the moves was small. 
628
(since oxycline was remarkably deep). This corresponded to an adverse scenario for fishermen.
629
For starters, fishermen went far from the coast and made fishing trips that lasted longer (Fig. 3) 
630
due to the scarceness of anchovy and the difficulty to find them. They spent most of the time 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 18 cruising, and low time searching and fishing. Since the scarce anchovy was concentrated (low 632 ISO), this led to super diffusive movements (less diffusive than in Scenario II). Fishermen made 633 few large moves -'large' compared to the 'small' ones -looking for a zone they presumed to be of 634 high prey density, and many small moves within these zones trying to find attractive densities of 635 prey to fish. Since fishermen went far from the coast looking for fish, the average length of moves
636
(large and small altogether) was higher than in Scenario II.
638
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The sun or clouds and their size represent the amount of SST which for this study. Tables   Table 2: Description of Environment, Anchovy and Fishermen variables. 
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